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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resist material 
sensitive to high-energy rays, excellent in sensitivity, 
resolution and oxygen plasma etching resistance, 
especially capable of becoming an excellent material for 
a two-layer resist and capable of easily forming minute 
patterns perpendicular to a substrate and therefore 
suitable as a material for forming minute patterns for 
producing a very-large-scale integrated(VLSI) circuits. 
SOLUTION: This polymer compound comprises a silicon- 
containing cyclic group represented by the general 
formula (1) or (2) (wherein R1 to R3, R6 P R7 and R10 to 
R13 are each H or a 1-20C linear, branched or cyclic 
alkyl group; R4 t R5, R8 and R9 are each H, a 1-20C 
linear, branched or cyclic alkyl group, a fluorinated 1- 
20C alkyl group or a 6-20C aryl group; and (p), (q), (r) 
and (s) are each an integer of 0 to 10 with proviso that 1 
<p+q+s<20). 
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[ 0 0 5 2] R 3 1 , R 32 <DT)V*)Vmt. LTl^^Jl. 

S> x^;i/S, ^Dtr;i/S, 7^;i/£, v£ 

LTlihU7WD^f;H, l, l, 1-HU7W 
dx^;i^S> 1, 1, 1 - hj^ddx^S. y^-"7 

.34 



N 2 



>32 



.33 



I 



R°°— S0 2 — O — N = C 

(fib, R 3 3 , R 34 , R 35 ^»l-1 2<0tt«UK. 

S> ft*»6~ l'2 07UHI/8XttADy>ft7'J- 
R 3 4 , R 35 «S^Hi^^bTSI«^3g^»^LTfeJ: 

<, r 34 , R 35 t^n^n^ 

•To ) - . 

[0 0 5 4] R 3 3 , R 34 , R 35 (07M;H> AD^> 
{£7)l>*)im. 7'J-JH, ADy>ft7'JH«, 7 
^^Si: LTte, R 3 1 , R 32 Tlft9iL/i&CD£[3]J£ 
OH^ftfSns; R 34 , R 3S <Z)7;l^l'>X<h 

[0 0 5 5] MAtf h U 7)\s*n**>x 

X;i/*>K? (p - t e r t -r/b + v-^xxjl/) y x- 
p-hJH>XM>|[y7i-Jl/3 

— h* - ^7 A , p-hjH>XM>® (p-ter t- 
^h + y7x-JW 7xZJP3-F^»)A, h U 7 )V* 
D^^>XW>KhU7x^Jl,^A, hU7 
)V*a*?>7,)Vfc>m (p- t e r t -^h + ->7i 
x;U) y7i^XiW^W, MJ7MP^^>X 
;^*>B ex (p - t e r t -7 / h*y7xzjl.) 77 x 
x;i/X^*x^A, MJ7WD/^>7W>KbU 
X (p - t e r t -^h + y7xZJH 7s)lfc~0 A, 
p - h J|/X>x;i/*>K MJ ^xXJl/X^X^A* p 

- h)lX.>X)U*>m (p-tert -7'h*y7x- 
)V) y7x-Jl/XMx^ p- hJI/X>x;i^>K 
ex (p-tert -^h + y7xZW 7x^iVXJI/ 
*x^A, p - h;i/X>x;U*>B? MJX (p-ter 
t -7h + y7xzW x;i/*x^A> ;t7Mn7 
^>XW>Kh'j7x-Jl/XWz^A, ^^>x;i/ 



*x^JH, p-^h + y7x-iH, m-^h + y7x 
x;i/S, o - ;* h + y7x-JH, Ihty7xzjl/ 
g, p-tert V*z/7jl—)V&, m- t e r t 

/f^7x^;H, 3-^f;i/7i^s, 4-/^;i/ 
7xrjH, xf^7xr;H, 4-ter t 

s«<D7;u*;^7x— jua*^tf e>n&o ap$* wt7 
i<? a, i, 2, 3, 4, 5 -^>^y)^a^oa>mm 

[0 0 5 3] 
* [ft 2 4 ] 
R 35 

C=N— O— S0 2 — R 33 (11) 

xM>Sh>j^^xMz^A, p-h;i/x>x;i/ 

;i/^>^>-/7 p^\^->;u^^-;i/ (2-^yy^D^ 
vju) xju^x^a, p - h;i^x>x;i/^>Kv^P / \ 
^>;u*^ (2 -t*V'>^p^>w x;i/^xr> 

A, h U 7Jl/tP/5'>X;^>iy 5 ^fJl/7xZJl/X 
p- Hl/X>XM>Sy^f;i'7xrjl/ 
XJl/^X^A, h'J7ftP^^>7M>K> J y^P 
^+yJl/7x-jl/XM-^A, p- NJl/X>XJl/*> 

p^\^x;u^xxji,x;|/^x^a^^^x^a 
ifi* ex (^>-tf>x^*x;u) *j7*J*$y, ex 
30 (p - Mi/x>x;u*xji/) i?7V*?>. ex (=^f> 
u>x;i/*x;w y7*s*j?>* ex p^^ju 
xju*-jw V7 ex (>^p^>^;ux;u 

3jxx;i/) y77^^x ex (n-^;px;v*x;i.) 
y7^^X ex (>f V-?^)V7,)V*-)V) ¥7V* 
ex (sec-^HWzjW y77^^ 
>, ex (n-^DtHWzM -J7"J*2>, e 

x wy^p^uMzji/) ex (t 

er t zS7V*?>* ex (n- 

7^x;u*x;w &7 ex (-fV7s;i/X 

40 ;^x;i/) iS7'J*&>. ex (sec-7>MW 
x;i/) i?7*/**>, ¥7s (ter t-75^XM- 

j» y77^^>, 1 - ->>7D^\^x^x;u^x;i/- 1 

- ( t e r t -^f^)V7s)V^^)V) y77^^X 1- 
y^PA + yJl/XWx^-l- (ter t-7^H 

;i/7jxx;i/) i>7V*$>. 1 - t e r t -7SJI/XJU* 
x;u- 1 - ( t e r t -^;UX;P*x;V) *J7V*9 

>m<D i?7^j*$ ex- o - (p-hjpx> 

x;i/*n;i,) - a -S^g^HfU rt^A, ex- o - 
(p - h;i/X>X^*x;U) - Q-y7xlWJ 
50 yA, ex - o - (p - hJUx>x;i/3f;x;i/) - a - v 
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29 30 
=si7W\*i/)Vtfmr*r^A. t*X-o- (p-h)Ux >X)l*>m (p-tert-^h^iZJH i?y 
>*)V*-)V) -2, 3 xZj^^^^CA. p-HH>^*>ihU^ 
A, t*X-o- (p - h;Ux>x;P*x;U) -2-*3=- (p-ter t-^l>*->7x-;W XW_>>A§© 

J1/-3, 4-^>^>^^>^iJ^- + ->A, t*X-o- ^-n-i/Alfi, tX (s<>-Z>X)\,*s-M VT'J*9 

(n-7?>7,)l*-)l) - a-i?*^)\,W*lri/ >. (p- h;Ux>x;U*-;P) -/7^^>, t* 

A. tX-o- (n -^^XJU^XJW -a-> ! 73i X (S^ o vJPX Jpsft - ;w v?7';^^>, b'X 
-;^'Jt*yA, t'X-o- (n -^^X^zfcX ( n - f^)lX)V^-)V) iST*J*5>>, fx (-fv:/ 

M - a->>->i7a^'»vifo^^->A. tfx-o- ^;ux;p*x;i,) i?7V**>. t'X (sec-?W 

(n-T^XJl^x^) -2, 3-^>^>^>^ x;p*-;u) i?7^^>, fx (n -^ntf;i/x;^ 
U^+v-A. t'X-o- (n -^>x;U*x;U) -2 70 ~)V) V7V*5>>, t'X H V?U\i)V7s)Vfo-)\,) 
-*^;U-3, 4 — "<>»>S>:*>$ru**5/A. bX ^7>/^^>. b'X (tert-WmrW y 

-o- (;*^>X;l/*x;U) - a-iS*^)V>/V**i/ 7>/^ * 5? TV* * >Uiig#:, bX-o- (p- 

A» h'X-o- (MJ x;i^ x;!/*x;i,) - a Ml^x>x;i/:*;x;u) - a->5;*^;i^iJ;f*->A. b* 

-v*^;i^'j:**:>A. fcfX-o- (1, 1, 1-h X-o- (n-y^>x)^=.)U) -a-:x;<^;l^<J 
U y)l*a3L*>7.)\,*-)l,) - a-i>*^)\,tfij** xA§5) ^ U ->ASf L- < M H Stt 

->A. b'X-o- (tert-^^MzJW -a 5„ ^43« ±fBigf8£3H;i 1 2 «.W±£ 

bx-o- (/i-^i^d* a*^t>*Tfflv»*Jit*«Tr**. *=9*«tt*B*tt 

-o- (->i7D^+-y->x;i,^xjU) -a-^^^y «w#«)eaE«««j»*fcfin**«. mm*®.%-&tt 

»j^-+^a. tx-o- (^>if>x;u^x;w 20 z>ct\z&z>. 7u ?T mammm* ft $z.t.tmn 

i>*9-A'ifV**>'&. h'X-o- (p -XJl^D'O 

-fcf>X^*XJW -a-SM^I^U**^*. t'X- [0 0 5 6] S£f8£#J©I2^fitS. £^-X»Jgl 0 0 

0- (p-tert-^K>f>XWrjW-(, fiftSBKS* LT 0. 2~15ll^ tlCO. 5~8S 
-i?**-)HfV**i'J*, tX-o- (*->U>x;U* Ifit5ui*Sff*L.< > 0. 2SS«Kj»fcfcl,>£ 
XJU) -a-^^JU^iJtf^A, t'X-o- (*> SS*l$C9lt5g£Sat4>fc<. iSS^ft^^S^ 
7r-Xf*zW - a-S^^^U**^*©^ t5**9, 1 5 SfigBSrjg*.-?, <h l^x h ©jg^riMST 
iJ*t-/ASIft, 2-->^D^*->;U*;u^-;p- 2 U 

- (p- Wl,x>xjl/sjxx;io 7°urt> y 2-fV7"D [0 0 5 7] (E) ^©ttSttft^fett. m&±m& 

\±)VU)li£-)V-2- (p- KJPx>x^*x;P) 0 us;* hK*tcttttr&|ft0i£tt8ft « 

>. ^->^D^^^;p^x^^>^Oi7x;i,7js>^^ **tt{b£tt©B£fcJ:»>. I^X MB* t?©ie©J£« 

p - hjux>x;i/jjs>iS2, 6-7zhD'<>-; a**»«i«snT*#**tift±b. mftm<D®x&<t& 

;k p- MI/X>XJU*>ffi2, 4-^xha^>i?ju *«^»»*tt#ttft/|>fe<b. »3tt*«* 

?©=Nn^>^7m-Mf|«:, l, 2, 3- 1>/^->7*D77^miS|±nci*iTf 5 (* 

MJX (**>XJU*x;i,:**->) i, 2, l¥5-2 3 2 7 0 6^ f}5-2 4 9 6 8 3^, R5 

3- MJX (hiJ7Wn^^>XMO^-» -15823 9*, H5-249662*, RI5-25 

>-tT>. 1. 2, 3-h'JX (p- 7 2 8 2f, ^5 -2 8 9 3 2 2^, 1515-28934 

MSK-f;P-hU7l/-S, 7i-MS h'-f^- [0 0 5 8] COJ: ■5£*aStt<ft£ttt ITI1 »- 

1- >U-K 5 -y;U#;P*>- 2, 3 40 SgxjR. S = «SOJ!g)K^7 = >«, fifiK7S>«, 
^5F--fJKh'J7V-K 5- 2, »SI7$>S. «17 5>S, AM + ->SStt 

3-i?**#*W5 f^-h^U-h. 5-/J1, XJU^XJI,S*#-rs^^5il^^ 

#;U^>-2, 3->'*mH$K-f^-n-7 kHP + ^*ttS^!*ft#*. kl*D*^7x = 

^;i/x;u*^-h^©-f 5 F-f*-^jMi*-MW »***rr*s«*fc'&i&. 

K (p-ter t-7h+x7xZjK ^7xx;PX^ [ 0 0 5 9] *#«J»Ctt, $g-»©JiJHf&7 5 >«<!: U 

^X-^A, MJx;M-D**>x;i,*>tgMJX (p- T> 7>tz7, ^WSX if^75> ( 

ter t-7 , h*y7xrj» XWr-^A, p-hJl/ DtT^7S>, -f V7'DtfJP7 5X n-X'^JWTS 
x>x;U4s>gg h U r'xxJl.x^^x^A. p-h;ux 50 -TV^9 1 ;U73>. sec-^JU75>, ter 
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t~y^;i/7^>, ^>^;i/7^>> t e r t - 7^;u 
75 >> ->i7 n^>^;i/7^ / \^^;i/7^ >, 

yx;U75X x'>^7^>, Frv^T^X -iz? 1 ^ 
75>> ^^U>f/7^ >, Xfl/>y7^X v' V y 

-^d tf;i/7^ x v^o tr;u7^>, v-n-y 

^7 5 ^V^7^>, ^-sec-W 

75 ^^>^;U7^ >> v 5 ^^ n^>^;i/7^ >, 

;U75>> v*^Ji/75>, >Vx;i/7 5 yf^> 
;U7 5 >, yHT^7^X yi!fJl/7aX N, N 
-S**5 t ;M3 t l'>$*7 5 >, N, N-^^^Jl/X^U 

;*^7 5>. HJx^;U7 5>, HJ-n-ynO/ 
7 5>, hU^y^DW7^>, hU-n-^7 
5 >. hlM V^;i/7 5>, h'J-sec-yw 
5 >, NU^>f J1/7 5X hUy^D^>fJl/7$ 
>, h U "\+S/;U75 >, hUy^P^y^7^>, 

7 5>, h'Jry;P7^>> MJ Hr^7^X hU 
ir^;i/7^ >, N, N, N* , N ' -y- h^^^Jl^^- 

u->s*75 >, n, n, n* , n* -y h ^^^;i/x^ 

l/>y7$>, N, N, N* , N* -fh7/^fh 
[0 0 6 0] «j*7 5>IRtLT»4, MAtfy^ 

^x^jpts ^^;ux^;i/7 p Dtf;i/7^>. ^> 
vJU7^>, 7x*^7$x "OS^s^^krs 

0*#«tlTtt, 7Z'J>W»# (MA«7-U>, 
N-^^7-U >, N-IWX'JX N-^Dtf 
;U7XU >, N, N-y^^7-UX 2 -*^JU7 
XU >, 3 -^f^7-U >, 4-^f^7-U>; X 
?^7^U>, ^Dtr;U7xU>, MJ7^;i/7xiJ 
>, 2 -X h P7XU > % 3 -x hD7-'J >, 4 -X 
h- p 7 X U >, 2, 4-yZhP7X'J>, 2, 6->> 
X h D 7 X U >, 3, 5-y-hD7-'JX N, N — 
&*9-)Vb)l"( V>m) s i?7iz;i/ (p-hUJW 7 
5 >, ^Jky7xZjl/7>X h'J7x-Jl/75>, 
7x-k/y7^>, j-y^-JlT^ >, VT^J^V* 
U>, tfD-^agft: (MAKfcfD-;^ 2 H- t?P- 
;k 1 -^^UhTD-jk 2, 4-y/f;KfD-Jk 

2, 5 ->?^^;i/trp-;i/, N-^^tfa-;^) , 

*/-;k 5^/-Jk 4-^^j|/-2-7 
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\£Vi?>mmi* (M^«euy>, 
us?>, x?;nfijyk yptr;i/tru >^>, y^;utf 
'Jy>, 4- (l -y9-)V*>*M kuj;>, 

7xrjl/e'JyX 3 2 -7xX;Hf' J 

id? 4-ter t-Wt!U^>, >?7xXJHfU 

tfUv>, y/h + ye'Jy>, 1 2 - tf U 

K>, 4-ep»j^y tru>>>, 1 -*g\^-4-:7x 
xji,euyx 2- (i-x^;u^Dtr;w trus^x 

^f^fls:, 7^ijy>«*#, 7xty>*»# t 1, 1 
0-7x^->hD"J>«|»#, 7?X>»«^ 7r7 
>,>^^i*:, ^7x>Ri9#, i/7!/y>R** ''^9 

[0061] m\z, *^#*'>ai«:#-r****ft^« 

K> 7^y@[^^#: («Alfcaf>l, 7^x>, 7 
;u^x>, 7X/i7^>Sf, d/;i/^5 >K, 

-TVP^yk i/'Jy^D^y>, D^y 
>> 7xXJl.77->, Xl/^X>, U V 

>> 3-7$yt7^>-2-*W>8, ^H^->7 
^x» »^«»sn, x;P*x;«t#f««*tt' 

p+^tru> ? >, 75^1/7-jk 2, 4-*;u> 

x^y— ;U7^>, yx*;- ji^t^>, hUx^y- 
;P75>, N-x^^x^y-;i/7^x n, n- v 
i^x^;-^7$x h'J^f yypyv-Ji/7^ 
>> 2, 2* -« -fsy^x^y-jk 2-7^;x^; 

-;k 3-757- 1 -^D/iy-;k 4-757-1 

-^^y-;k 4- (2-kHp*yxf;w ^;p*u 

>, 2- (2-kKP*yXfJW tf'Jv>, 1- (2 
5^ -t HP + yXfJH tf^^^>, 1- [2- (2-fc 
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t?J-)V. 1- (2-tFD + -/ifW tfDiJ^X 
1- (2-tFD + ->lfJM -2-tTDUi?y>, 3 
-tr^'jvy- l, 2 -^n^>s?*-;k 3-tfnu 

U>?>. 3 -t/sfZirV 3-hD/V-Jk 
l 2 -tfo'J v^x^y-jk i -7^iji> 

>X^/-;k N — (2-tHD + ylfJW 

3 I', N — (2-tHP + yIfJW i* y~ a^>7 5 

7 5 F, 7tF75F, N-/f*7'feh7SH, N, 
N-^^f^7tF7SF, 7 p Ptf^->73K. 
7SK**i«*Sn*. -f 5 FRiftilTH, 

[0 0 6 2] Mfc. (1 2) Rtf (1 3) T 

[0 0 6 3] 
[ft 2 5 ] 

CH 2 CH 2 0(R 41 0)sR 44 

N— CH 2 CH 2 0(R 42 0)tR 45 (12) 

GH 2 CH 2 0(R 43 0)uR 46 

GH 2 CH20(R 47 0)sR 49 

N— CH 2 CH20(R 48 0) T R 50 (1 3) 

H 

R 4 1 , R 4 2 , R 4 3 , R 4 7 , R 48 te*n^nsfcii 
*U>g, R 44 , R 4 5 , R 4 6 , R 4 9 , R 50 te**Jj§r?, 

«*St i ^ 2 o ©7;i/*;nxtt7 s ; s*sl, r 44 

tR 45 , R 45 £R 46 , R 44 £R 46 , R 4 4 t R< 5 t R 4 6 > 
R 4 9 <h R 5 0 fi-t-ft^niidbTaii^LTfeck^. 
S, T, U«^ftlO-2O0St^if 8 fiU 
S, T, U=0 R 44 , R 46 , R< 6 , R 4 9 , R*° 

[0 0 6 4] :Ct> R 4 1 , R 42 , R 4 3 , R 4 7 , R 4 *<£> 
7Wl/>Sd:im K*»l-20, *?*L<tel 
— 10, HlC#i;L<tel-8<Dfc<Z)T&D, McfaWlZ 

yaei/>S, n-^^U>S, ^V^l/>S, n- 

[0 0 6 5] $Lfz. R 44 , R 4 5 , R 4 6 , R 4 », R™ <D7 
)l*)Vmt:\sT\*. ^^3*1-2 0, »*L<ttl- 

8, st3»*L<«i-6cofe(DT*o, cnsaiMi 
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n-^^;US, -fV^H, ter t-^ 

[0 0 6 6] MtC, R 44 £R 45 , R 45 £R 4< \ R 44 <hR 
4fi , R 44 £R 45 iR 46 , R 49 tR*°&m&B!&~?Z>m 

io 8, 3Kfcw*L<«i-6T*o. sfccn^oss**^ 

3tgU-6, ftlz l-4©7;i/*;P»^Rl/T^Tt) 

[0 0 6 7] S, T, U«-en^tl0-2 OCDfiRT* 
0, ck9«F£L<tel- 1 0, 3Efcff*L<ttl-'8<0 

[0 0 6 8] iB (12) (13) <7)ffc£4$3<hLTII 
hU* {2- (*h^>*h*>0 x^;u} 
73>>, MJX {2- Uh + ylh^y) X^;i/} 7 
hUX [2- { (2 h^ylh^y) ;* 
J20 *>} X^;U] 7^X h'JX {2- (2->htyxh 
x^JH T^>> hUX {2- (l-^N^x 
h*y) x^;w T^>, h'JX {2- (l-xh+y 
^^y) x^;w 73 >, HJX {2- (i-xh + 
y^o^y) x^;i/} 7^>> mjx [2 - { (2 - 
tHP + yxhty) xh^y) x^;u] 7^>, 4, 
7, 13, 16, 2 1, ■ 2 i, io 

- *J7*f Vis!? u [8. 8. 8] -\ + ifnit>, 4, 
7, 13, 1 1, 1 O-rS^TIftfS/ 

£ D [8. 5. 5] X-f Z3it>, 1, 4, 10, 13- 
30 T-h^^^lt-7, 1 6 -i?7Ttf tf'>^D^^^x* 
>, 1 -7-tf- 1 2 -^0>-4, 1 -71f- 1 5 - 
*^>-5, l-71f- 1 8-*5tf >-6»#*lf 
*>n&. l$(:SHi7a >> 7Z'J>Ri#, tfDUy 

tru^ 7^k 

7 -fSFKi***, MJ7 {2- 

(* h=t^>;* xf;H 75>, h'JX { (2- 

(2-^h + yxh^y) x^viH 7^>, h'JX [2 
40 - { (2-^F 4 fyxh + y) t^Jl] 7 ^ 

>> 1 -Tif- 15-^7^>- 5^^J?^b^ 0 
[0 0 6 9] ±B*aSttft*«»41«*JMfcTX 

»tt^-X»(gl o basttictt IT0. 01-21 
SSB, fipl:0. 0 l-12SSS*WiiT»So E^a^ 

o. o iaa«j:o^a:^tE 4 &a*3M3a:<, 2aagg 

[0 0 7 0] ^tC, (D) !&#<Dmmm±$MiLT\Z. 
50 f!3, OOOHTOft^*, »l: 2, 5 0 0«T^)I 
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[0 0 7 1 ] »f!2, 5 0 0&T(D7x/-W§^ 

7x/^H, tfX7x/-*JUS, 4, 4-t:X (4* 
-tHD*S/7x^A) S^BL MJX (4-kKD* 
y7x-W 1, 1, l-MJX (4* - hi* 

D^y7xZW X^>, 1, 1, 2-MJX (4' - 
t H D + /7x-JH X^>, 7x;-Jl/7^H X 

r^-frypu^ >m&mtf*>fts mizT&fefzwmm 

[ 0 0 7 2] »aK«^6n***BJhaCD«fcUT 
14, (4- (2' ^h^bHae^XJl^^x) V 

x-;U) ^^>, h'X (4- (2' fh7th f D77r 
7x^W *^>, t*X (4-ter t-y 
h + y7x-W h'X (4-ter t-^h + 

^>ijJ^z;i/t+y7xz;» *^>, ex (4-te 
r t-yh*y*;^zJM^l/t+y7xzW 
>, h'X (4- ( 1 ' -Ih + yxh + y) 7xZJW 
*^>, h*X (4- (1' -xh + ^D^Mt^) 
7x-W 2, 2-ex (4' - (2' ' x h 

7tHDf7rjl/t+y)) yn/O, 2, 2-h'X 

(4' - (2' 1 Th7tFD77ZW^» 7xX 
;W /P/tX 2, 2 - h*X (4 ' - ter t-^h* 
y7x-W yPAX 2, 2 - ex (4 ' - t e r t 

-7 h*^*ji/#-;i^^+-5/7x— ;» ^p/i>, 2, 

2 - ex (4 - t e r t - ^ h^ri/jVUtf—JUt^JV* 
+ '/7x-W ^D/tA 2, 2 -h*X (4* ~ 
(1* * -Ih*yXh + y) 7x-JW ?U*> % 
2, 2 -ex (4 ' - (1 ' * -Ih + y^DtfM* 

v) ^x-;u) ?un>* 4, 4 -ex u ' - 

(2' ' fh7kFDlf7-Wy) 7xZJW $m 
Iter t- y^;U> 4, 4 - ex ( 4 ' - ( 2 ' ' r- 
b HD77^t+y) 7xx;l/) t e r t 

-r^Jk 4, 4 - ex (4' - ter t-yh*y7 
i-JW t e r t -T/^Jk 4, 4 - ex (4- 

t e r t -7'h^y^iW-i^y7x-JI/) $«|t 
t e r t - y^Jk 4, 4 - ex ( 4 ' - t e r t - 7 
h + i/^;W-JMf^y7x-A) t e r 

t-!/^Jk 4, 4-ex (4* - (1 B * -Ih + y 
Ih*y) 7xZJH SMtert-Wk 4, 4 
-ex (4' - (1' ' -Xh^y^nm+y) 7 
xXJIO ff^K t e r t -^Jk MJX (4- (2* 
f h7t FP^y-W+y) 7ir« ;*^>, MJ 
X (4- (2 ' fh7tHD7 7-W*y) 7xx 
JW h'JX (4-ter t-7*h + y7x^ 

J10 h'JX (4-ter t-yh + S/*J«- 

;W+y7xxW 7<^>, MJX (4-tert-? 
h + ->*;W^t*y/^7x-JH MJ 
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X (4- (1' -Xh + yXh + y) 7xXU0 
>, MJX (4- (l f "Xh^yyaW+y) y 
xX)l/) *^>, 1, 1, 2-MJX (4* - (2* ' 
rh7hFot!7XW+y) 7xXJH x^>, 1, 

1, 2-MJX (4* - (2' ' Th7tHD77Xjl. 

7xXJH X*>, 1, l, 2-MJX <4' 
- t e r t -Zf h + y7xXJH X^>, 1, 1, 2- 

h'JX (4' - t e r t -7'h + yA^M*y7 
xXW x^ 1 , 1, 2 - h U X (4 * - t e r t 
10 -yh + y^J^-;Mf;i/t*y7xzW x^>, 

1, 1, 2-MJX (4* - (1' -Xh+yXh + 
'» 7x-JH X^>, 1, 1, 2-MJX (4* - 

u* -x h e;u:t4^» 7xxw x^>^ 

[ 0 0 7 3] *«9!<&U$>X h + IB Jhffl 

[ (D) <0*HP*tbT»4, l/yXhW+^1 

I»10 0 SSSBK:** LT 2 0 ffigg&tAT, » * L < tt 
15«*»£TFT**. 2 0lMi0^Hy7- 

i0 [0 0 7 4] *»HjOU>?X h»*JfJCl^. f ±ffifiE»JBLn 

[0 0 7 5] *HStt3WiUT»4#-f *>tto 

i>>jl? y-;k 7^*fb7Jl/+^xxxJk rtr-7ft> 

50 C-430J, rFC-431j .(^fnfcfiSX'J- 

xa (ft) «) , t-7.p> rs- i 4 u , rs- i 

45j, rs - 3 8 lj , TS-3 8;3 J- (^"Ttlfc* 
58^ <«) ») , ax^> fDS-4 0 1 J , TDS 
-4 0 3J , TDS-451J a>fft fc^"f * >ll 
(ttO 8) > ;*#:77>y? r F — 8 1 5 1 J ; , r F — 1 
7 1 J , TF-172J, TF- 1 7 3 j , : TF- 1 7 

7 j (^rtit>*H*-f >*.x» («) 8) * rx-7 

0-092J, TX-70-093J (^mfeftSMb 
^X^ Oft) jS) »t»^:t#T«5. *f^L< 
^ tt, 7D7-F TFC- 4 3 0J (ttSX'J-XA 

(*)«), rx - 7 o - o 9 3 j (If Sft^iii 

(*) Si) *«»tfStt*. 

[0076] i^mmvvTs h*m*mmisT^*-> 
o. i-io. o/£ma*o»*n»jaEanfcy#^y 

0. 01-1. 0 # m£fc*«fc3fctt*U ^tl**^ 
^l/-h±T6 0-2 0 0t:, 10^-10»Pp1>» 
50 £L< 14 8 0- l 5 0t> 3 0»-5»Byj^-Jt 
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<HS^»*8Jtfil-2 0 0mJ/cm 2 8|, 
■ KBIO^IO Om J /cmtmmtfcZ&^lzmfti 
bfct, *y h^U-MT6 0-1 5 0t, 10#- 
5m ff*L<B8 0^13 0t;, 3 0S>-3#KJ# 
Xhx^X#-vt^-^ (PEB) t"^>o 35 fc* 0. 
1-5%, ff*L<H2-3%fh7^^7> ; E-'5 
i;WFD*+»-fH (TM AH) »©7WJ*8« 
G>«»«ftffl^ 10»-3m »*L<B3 0»^ 
2#fUJ, Sift (d i p) ft, /1 (puddle) 
X^l/- (spray) S*©*fel:j:0ait5 

- 1 2 0 nmM«X«i+yVl/-if- 1 1 
93nmOArF, 157nmCDF2, 146nm(DK 
r 2, 134nm£)KrAr, 1 2 6 n m<7) A r 2 fc t* 

[0 0 7 8] 

ISUCSJ&U 3 0 0 nmSkTOWL&lZ&ftZ&m* 

t, *»Mcz)K»^fb-&«»^u^x h»»»4, ens 

[0 0 7 9] 

[0 0 8 0] [t;7-du»(i] yi^u^Ki, 

4, 4- bV 4 -Ss^is&U^lpis)], 

1. 0M/^7^y»)A^D!J KCD^h^h KP7 
^>^JgfC, *#T, 4, 4 -^y^;i/-4 — >^ 
D^-yv > (dOfc«)O^JEjl»a4»H¥ 7- 3 0 9 8 7 

sn^m^zmm) 14. 2g*jftTLfc. 2i§Hig# 

*LT, 1, 4, 4-h"J^^-4-y7y^PA^ 

2g (iR^9 0%) *#fc 0 
IR vmax:3 3 4 6, 2 9 2 0, 1 2 4 8, 1 1 
0 0, 8 9 2 cm" 1 , 
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1 H — NMR (2 7 0MHz, CDC 1 3) 6:0. 00 
(3H, s) , 0. 02 (3H, s) , 0. 47-0. 
5 8 (2H, m) , 0. 6 7-0. 7 9 (2 H, m) , 
1. 1 7 (3H, s) , 1. 3 0 (1H, s) , 1. 6 
1-1. 8 2 (4H, m) p pm e 

[0 0 8 1] ZKDbOlt b UX^7^ > 1 5 gfetfb 

^fl/>ioomil:»*Lft*ft: l *k#*T> ^^i7 
U;H^DUH10. 5gtlDAft«, MT12IWII 

J0 OltlU • Mill • ilOMUff WEiilT, 
MrfVfrmi, 4, 4-NU^f^-4-y7'>?P 
"\*x;H 5. 3g (iR^7 5%) 
M: 6 5t/0. 8 

IR vmax:2 9 2 6, 1 7 1 4, 1 2 9 4, 1 2 
48, 1162, 8 4 0 cm" 1 . 

1 H — NMR (2 7 0 MHz, CDCI3) 5:0. 00 
(3H, s) , 0. 03 (3H, s) , 0. 50-0. 
74 (4H, m) , 1. 48 (3H, s), 1. 51- 
1. 6 4 (2 H, m) , 1. 92 (3H, s) , 2. 4 
20 2 - 2 . 5 2 ( 2 H, m) , 5 . 4 8 ( 1 H, t ) , 
6. 0 4 (1 H, s) p pm 0 

[0082] mm<DKifo\z£r) % xttttiifctti^ 

[^/T— &««2] T#*))\,mi, 4, 4-Mjy^ 
)l~ 4 - is 7 is ^7 

[^^-^3] 2 - ; )Vtf)V*>- 5 -*;u*> 

81, 4, 4-h'J^f;i/-4-y7y^PA=t : y;P 
[^y^— &/&0IJ4] p- (1, 4, 4-hU^f Jl,- 
4-v^^D^x;M-*~>) X^U> 

4, 4-h'J^^-4-y7y^P^yjl/ 
[^77-^16] ^^^'j;i/il-x^~4, 4 

[^y &fig{?ij7] 2-y;n«;i,*>-5-*;ns> 

4, 4-fy^5 1 ;i/-4-i>^5y^D^\4 1 '>JI/ 

t^eyv— &fifcM9] 2-y;M^*>-5-*;M*> 
^ 81 --f v^ntf;i/-4, 4->^^^;i/-4-->^i/^ 

1 0] Tb^ispa K5*-fc: 
ii-<yyatf^-4, 4 -s^yf 1 ^- 4 -is^ist? 

[^y^— &jbji« 1 1] y*#'j;i/&i-x^;u-3, 
3 --^y^- 3 - >^>£ d^s^u 

[tyv-MWU] 7J , JJ«l-I^-3, 3 
-Vt^ll- 3 - is 7 is $ Wslrisfr 
l^y^Sf&W 1 3] p - (1 -x^;|/- 3, 3 - N 

50 'jy^;U- 3 - is 7 is 2 ns\*z/)l>7t Iris) l/> 
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1 4] p-t^7x;^ySffil, 
3, 3-MJ^fil/-3-y7X^D^yjl/ 

>g?l-X^JU-3, 3-v^^;U-3-5/^f>^D-\ 
>S1, 3, 3-hUXfJl/-3-^7*>^D^xJl/ 

rty^-ftann] i -x^;p- 3, 

3, 5, 5 -t" 5-S>5'9S/irD'V* 

3, 5, 5 -v- 3, 5-$>5/5$'£D'Vt- 

>«l-X^-3, 3, 5, 5 b 7*^)1- 3, 
5 -^v^^D^+v;!/ 

3, 4, 5, 5-^>^^;U-3, 5 -Vi/^i/iJU 

[t;7-§lS«2 1] 7*iJJHl-If*-3, 

3, 4, 4, 5, 5 -"N^-tM^U- 3, 

[€/v-^j2 2] 2 -y ;i/#;i/*>- 5 -tuitf 

>il-X^-3, 3, 4, 4, 5, 5-^*+M^ 

[*yv-< &AM2 3] /^JUMl-iW-3, 
3-S**^;U- 3 -fy^>^D^>^;i, 

3 -y7y^P^>f^ 
[ty7-^]2 5] p - ( 1 -X5F-JI/- 3, 3-v 

.[t;v-&««2 6] P- ( 1 -X5P;U- 3, 3->> 

t^y^— fr*«2 7] ***'JJH64. 4-5>*3\fc 
[ ; Ey7-^J2 8] p - (3, 3-5>**\>l<- 3- 

> ^ v ^ a *,)Vi? * 9-)Vt))V tfx;i/^-^ vO >; u 
> 

[^y &fi£CT2 9] 2-/;i/#;i/*>- 5 

>S2, 2, 6, 6 -7- h^*^- 2, 6-v->^5/ 
t^ey V-<&*£0iJ3 0] ^h^->^D F-7 s -fc>*JM$> 

i3, 3-^^^;i^-3-v^v'^D*y'^;i/> J ^^;i/* 

[ 0 0 8 3] W'J7-^W|1] 1, 

4, 4 - MJ 4-i/"7i/>7 W\*rz/)\,t*$ 2 
U^85-**V-*^hUi/^P [4. 2. 1. 0 
3 - 7 ] ;-f>-2-1)V&m%W (7 : 3) <7^rj& 
2L^)77X34'T/^^'JWl ) 4, 4-h'J^^ 1 
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)V- 4-: P^yJ1^7 0 8 t** 9 V JU9L5 - 

h u p [4. 2. i. o 3 - 7 ] y^ 

>-2--Ol/35g£ h;i/X>5 6 0ml 

5gtt&*, 6 ot^T#fiiT2 4^raa^Kje*fT 

*'\*D">/'X-tJI' (3 : 2) £8:1^ » 

* £U JMB 1 , 4, 4-h'J^^I/-4-y7y 
i0 ^D^yJl^-^^^ U JH6 5-*^V-*=^* h US' 
*P [4. 2. 1. 0 3 - 7 ] y^>-2--f j\,#m&W 
(7 : 3) tfi»Sttfc. COiiKl/tftShfcafil 
£fM*£UJHftl. 4, 4- bV**)lr-4-$'9i' 

[4. 2. i. o 3 7 ] y 2 -<;u#s-&# 

(7 : 3) J43t*aftK:«kDa*¥^» : J t «3V9. 8 0 
Og/molt*D, GPC^fflfft&cJ:9#«ig (=M 
w/Mn)tfl. 6 0(Dl^ftt»5Ci:AtttBt§ 

[0 0 8 4] [#U^-£rtfl2-]"7iMj;mi. 4, 

4- h U ^Jt-- 4 ^^Pv\+5>;i/i7^ UJVK 

vi7D [4. 2. i. o 3 - 7 ] 
j~r>- 2 — nv&m^fc (7 : 3) 0^ 
#U7- &]&0y i©*^£mj;w»i, 4, 4-hu^^ 1 

JI/ - 4 - y 7 y i7 PA+yMT* y JH 1 , 4, 4- 
MJ ;*^Jy- 4-S/^S/^P^+^;U^f^AT|p|^CD^ 
ffiT^ bfco 'Tfe^atetC J; OSfiV^^S^ 1 2, 
OOOg/molTfe^ GPCStBffi^^D^MK 
30 (=Mw/Mn) j5U. 6 0©I§#T**Jlt^»B 
T^fco JEJd, 1 H-NMR&Mjrr*Cl£K«k ^ > ■# 
ij7-4»l:liB7 : 3T**nT^5Ct^aB"e* 

[0 0 8 5] [#uv-6U«3] 2-y;M*;i/*>- 

5- #;l^>ffil, 4, 4 - MJ ^Jy- 4 -S/^v-^ 
D^y*tli*7^>iJliI## (5:5) <D^f& 

2 L©77X3tt2-;ww>- 5 -#;y#>$ 

1, 4, 4-hU/5 1 JI,-4-y7y^PA+y^7 0 
g^feX-Tl^ >i3 0 g£ h;UX>5 6 0ml 

£5. 5gtt&*, 6 0t^T#IlT2 4B$P B 1i^S 

5-*;W>Sl, 4, 4-hU^^;i/-4-y7'>^ 
D^yA-#iJ**7K>WllI6# (5 : 5) # 
W&ttfc. 3te«affilC±OSS¥^#^S#7, 0 0 0 
g/mo ITfctK GPC*HdW«kO*MIH* ( = Mw 
/Mn)#l. 5 0(Di6*t»-5^t^«BTtfc, 

fc&«5 : 5Tt*ntV^^iuWIBT*fc. 
50 [0 0 8 6] [#y7-&jjfl|4] p- (1. 4, 4- 
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itHP*^?I/>0«16<* (3 : 7) <d&& 
2L077^3^tp - (1, 4, 4-hU^^JU-4 
-xr»D^^^) l/>30g(!:7tN 
^xXfl/>45gS h;i/X> 5 6 0ml t»«f S-fr, 
t^CS^OKS^im HHJ&SllA I BNSr 5. 
5g{t&3K 6 0t*t#iaiT2 4WFMS'&jElSStT 
ofc„ EtTH«<&#teTp- (1, 4, 

D*yXfl/>^l§# (3 : 7) tft»Sftfc. CCD 

g, 7th>4 0 0 gl:*j||Sttm h'JX^7 5 
>9 7 g, M#5 0 gSrJRJflJU 6 013^^1112 

5 0 g**^Lfc»B*2 0 L*(:at^*U7-^i!tg 

il?^fl*U 3, 0 0 0 g/molt$0, GP 
Cj8Ulft««tO»«K (=Mw/Mn) 70<£>fi 
^#T*^d<h^ffllKT#fc 0 JE^> 1 H — NMR£rffl 

[0 0 8 7] [^U7-^]5] p-hfxji^xy* 

xBSl, 4, 4-h'J^^-4-y7y^D^y 
;i/tKD*^fl/>0*l^# (3 : 7) <D<&f& 
* , J7"-§fiJ«4 0p- (1, 4, 4-hU^f^-4 
-^V^D^ zs)Vtt 5» X^l/>£ p - bfx;L«:7 
xy + vflL, 4, 4- h'J/f^-4-S/5^D 
s\*zs)l\i HP + yXfUyCIUTRi^ffiT^ 
^frofeo 3t«affif3J:0fifi¥±§^fi^l 3, 0 0 
Og/molt'fcO, GPCfgffllft^ct O^Sffi ( = M 
w/Mn) 7 0 (^l^ftTfeS d <hrt*fitl&T£ 

fee 36 fc* 1 H-NMR^fflHtS ZLtlZk 0, 

[0 0 8 8] [*U^-*J*«6] ^^^'JJI/81-I 
f^-4, 4 4 - v^fy^7 D^y^i^ 
^^'J^i5-t+V-t^hUy^D [4. 2. 
1. 0 3 - 7 ] y 2 --r;i/*S^#: (7 : 3) 0^ 

J* 

^UT-^filKD^^^UMl, 4, 

4 - is? n^is)l&M? >7 ij ;m 1 
-4, 4-v^5 L ;i/-4-f>^v^D^\^v;U^«AT 

^1^1 2, OOOg/mo GPCfgttSdfi^ 
£9#ifcjK < = Mw/Mn) #1. 5 0CDS£#T&£ 

[0 0 8 9] 7] 2 -/ji,#;i/*>- 
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5 -;*j;U#>g? 1 4, 4-v^5 1 ;U-4- x 

7y^DA^yJ^I*7^>8*I§fls (5 : 5) 

^ , J^-^^c^J3<7)2 - / )\,#)l*>- 5 -#>>U#>ffi 
-1, 4, A-V*) *?)V-4-is9z/9U'\*?i/)),&2 
-S)l#)),*>- 5-*;|/*>Kl -X3=JU-4, 4- 

0 0 0 g/molt*0, GPCgtiiMctOMf 
i0 (=Mw/Mn) AU. 6 0 <2B^#T&£ £ <h#tilig 
T#>t„ J£il. 1 H-NMR£jflJ£t-£££K<k tK 

[0 0 9 0] [#UV— &J««8] /^^'JMl-^f 
V^Phf;l/-4 f 4-^^5 1 ;i/-4-^>^x^D^\^v' 
)V£.*9 9V)ims-**y-***)rhVi'9u [4. 
2. 1. 0 3 - 7 ] y ±>- 2 --Y^^S^ft (7:3) 

/PUT— &J$0iJ l<7)^^i7U;|/Kl, 4, 4-hU^f 
^ 4-y7y^D^yM^^^UJl,g| l -X^JU 

-4, 4-^^5 1 ;i/~4-^^v'^n^\^v';i/iC«AT 
n«<D;frfcT£«*:fTofc. *fc«aftfc«k0 
fI^1 4, 0 0 0 g/molT^^ G P Cigtfciffigt 
ckO^ifcS ( = Mw/Mn) tfi 1 . 6 5^1&ftT^^ 

[0 0 9 1 ] [*'j7-^««9] 2-y*;u#;u*>- 

5-*;«>»l-^yyDt:jl/-4 1 4-y7f^- 

(5:5) CD^rtfc 

# U 3 <& 2 - J >- 5 -X)m>$& 
1, 4, 4 - h U 4 v£ D^yJ^ 2 

- y ;u#ji/*>- 5 -*;W3^>8 i-<77 p dw- 

4, 4-y/fJl/-4-y7y^D^yRftATR 

fi*«7, OOOg/moltiO, GPCjgttJffl^cfcO 
#ftfcffi ( = Mw/Mn) #11. 7 0 (DM'&fa'V&ZZ.Z: 
**BTSt, 5EtC, 'H-NMRe'JJU-^CiCi 
40 0, #'J V-^fctlKS : 5 T^SftTU* 

[0 0 9 2] [#'J7-^«|10] rh7y^DFf 

-fe>^;u#>K i ~f v^d tf;u- 4, 4->?pc^;i/- 

4 - Is? is 2 PA+yJPtl^T ly-f >^&3^#: 
(5:5) <&-&fifc 

* U v-ftsw 3 o 2 - y jp*;^ > - 5 -rt;M*>tt 

1, 4, *^)V-4-is?i/2U^is)),&T 
h 7 y d HTt>*M>i l --f y^D tf;u- 4, 
4 - is*^)],- 4 -is? '>?DA*yJH:ftATIfl80 
50 ;£&T£j££fT-3fc«> ftStaftfcckOfiaviS^*** 
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4, OOOg/mo ItSO, GPC»fflffi«J;0$Hft 
I (=Mw/Mn) #1. 9 0©I^#T»§Ct« 
I^.T^^o IH, 'H-NMRfc^t-^CchllcfcO, 

fco 

[0 0 9 3] 'J ^— 11] ^^^UMl- 
X^JI/-3, 3 - ist^K- 3 -5>^v^D^+S/^i: 
*^U;i^5-:**V-:**1^US^D [4. 2. 
1. 0 3 > 7 ] V ^->- 2 -^Jl/^fi^tt (7 : 3) CO^ 

#U-7-^^J10^^^U;^l, 4, 4-HJ;*? 1 
JU-4->"7 v^d^n^x;!/*^^^ u i -x^;w 
-3, 3 - y7^Jk 3 - y7V^ P A + yJK:ftAT 

fliUl, 2 0 0 g/mo 1 GPCSUft^ 
ctO»aS (=Mw/Mn) ^1. 6 5(D1^7?$»5 

[0 0 9 4] [*'J-?-^]l 2] 7^'JJH1-X 
^;U-3, 3 -v**^!/- 3 - ^O^^i* 
*^U;Ug?5-;**7-:**1thU~>^D t4. 2. 
1 . O 3 - 7 ] J±>-2-^)V^km^W (7 : 3) <Z)^ 
f& 

#U^-< 1 (D**^ 0)im I, 4, 4-MJ*^ 

j i/- 4 - v^^n^v'^y^ u;n* i -x^;u- 

3, 3 -S^^JU- 3 - is 7 is 2 PA^yJK:fUt|pl 

1^13, OOOg/molT^^ GPCSM8J; 
9#fft« (=Mw/Mn) 7 5<Dm-&fc~T:&Z>ZL 

: 5E*w, 1 H-NMRS»J5fe-r 

[0095] [#y?-&tf«i3] p- (i-x^;i/ 

-3, 3-MJ^^-3-y7y^D^->J^ + 
Xfl/>ttHD + ^fl/>0*16# (3 : 

7) 

#'JV-^fl40p- (1, 4, 4-MJ/^-4 
- v^D^\+^;i/^^S/) X^U>£p- (1-X 
^;!/-3, 3- hiJ^fJl/-3-$/7^?DA*yJW 

*afti:±DIi¥^»fitfii, 5 0 0 g/mol 
GPCMftiiOMg (=Mw/Mn) tfi 
1. 6 5©l^#T*-5Ct^aiB"(?S&. SIC, >H 
-NMRSrSl^-TSil^JclctO, #UV-+fc»H?3 : 

[0 0 9 6] [*ij7-fi««14] p-f-;P7iy 
+ 3, 3 - h'J/^-3-y7y^D^ 

isJltt Fnirz/Z^UycD&m&fc (3 : 7) (D^tfc, 
#*)~?Sf&M4<Dv - (1, 4, 4-h'J^fjI/-4 
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- y^y^D^yJ^y) U>£ p - tfx;U:7 
i;t->l»l, 3, 3- MJ*3 L Jl/-3-->7->£7D 

lCckDlt¥«»fI««l 3, 2 0 0 g/mo 1 

0, GPCigttJft^^O^tfcS (=Mw/Mn) *U . 

[0097] [#ij7--&««i5] 2-/;m^*> 

i0 - 5 1 -xg=Jl/- 3, 3-z^^^)V- 3 - 
->7^DA+yj^|*7H>l»l^ (5 : 
5) 

#'J7-§MI302-;jWM>- 5 -*;m*>b 

1, 4, 4-MJ/fil/-4-y7y^D^yM2 

-/;i/#;u*>- 5 -#;u*>& 1 -x^;u- 3, 3- 

OOOg/molT^D, GP CStijffl^ct 0»ttS 
( = Mw/Mn) *tl. 7 0©i§#T?ft5^^«B 
20 T^^o Ml-, 1 H-NMR*»l5£-rSCtfcckO, # 

[0 0 9 8] [#u &jbJc«i 6] 2 -y;i/#;u*> 

3, 3- h'Jx^JI/- 3 -v-^v- 
?DA*S/*ij|i*7l/>f>**I6# (5 : 5) <D& 

1, 4, 4 - N U 4 -y7^ D^^/Jl/S: 2 

-yjU#JU*>- 5-#J!^>*l t 3, 3-h'JXf 

zn-itz* ^tmsi&\z j: Y) mm^ft^mtf s , ooo 

g/mo GPCJgfilffij^cfcO^^ffi ( = Mw 
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1, 4, 4- h 'J - 4 - y7y^7 P^yJ^ 2 

- ; Ji/*;^ > - 5 - A j W >s i - ji^ - 3 , 3, 
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is) -a-^f^? 1 I/>i:ftATB*0*ftT$lJS 
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#U7-§«fllO^?>iJj«l, 4, 4-Mjy? 1 
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4 - ->7->i7 OA+y;!/?:?^ 'J JUS 1 -XxVI/- 
3, 3, 5, 5-rh5>f;K3, 5 -->'-> 5 ->i7 p 

l::J;0fiS¥i$#^fi3!>U 2, OOOg/molfS 
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